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aages . caused by the use of this translation. 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
.1 the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1 ] The illumination-light study system which is the projection mold display which projects and displays an 
ige, and injects the illumination light, They are three electro-optic devices with which each colored light separated by 
colored light separation optical system divided into three colored light and said colored light separation optical 
tem carries out incidence of said illumination light separately. Three electro-optic devices which change said each 
ored light into the light for forming the image of each color according to the picture signal of each color, and inject it, 
2 colored light composition optical system which compounds three colored light which has two formed optical 
3ctive surfaces so that it may cross in the shape of an abbreviation X character, and was injected from said three 
Dtro-optic devices. It has the projection optical system which projects the light compounded by said colored light 
nposition optical system. Among three optical paths to the plane of incidence to which said colored light composition 
ical system corresponds from the injection side of said three electro-optic devices, on at least one optical path A 
jection mold display equipped with the lens element adjusted so that size which met in the predetermined direction 
he projection screen by the colored light which passes through said at least one optical-path top at least may be made 
lost equal to the size which met in said predetermined direction of the projection screen by the colored light which 
ses through other optical-paths top. 

aim 2] It is the projection mold display constituted when it is a projection mold display according to claim 1 and said 
s element makes plane of incidence of said colored light composition optical system a curved-surface configuration, 
aim 3] It is the projection mold display which is the element which is a projection mold display according to claim 1 
Z, and said lens element does not have a refraction operation in the field containing a bus-bar perpendicular to said 
determined direction, but has a refraction operation in a field perpendicular to said bus-bar. 
aim 4] The illumination-light study system which is the projection mold display which projects and displays an 
ige, and injects the illumination light. They are three electro-optic devices with which each colored light separated by 
colored light separation optical system divided into three colored light and said colored light separation optical 
tem carries out incidence of said illumination light separately. Three electro-optic devices which change said each 
ored light into the light for forming the image of each color according to the picture signal of each color, and inject it, 
5 colored light composition optical system which compoxmds three colored light which has two formed optical 
5ctive surfaces so that it may cross in the shape of an abbreviation X character, and was injected from said three 
Dtro-optic devices. It has the projection optical systOTi which projects the light compounded by said colored light 
nposition optical system. Among three optical paths to the plane of incidence to which said colored light composition 
ical system corresponds from the injection side of said three electro-optic devices, on at least one optical path A 
jection mold display equipped with the prism element adjusted so that size which met in the predetermined direction 
he projection screen by the colored light which passes through said at least one optical-path top at least may be made 
lost equal to the size which met in said predetermined direction of the projection screen by the colored light which 
ses through other optical-paths top. 

aim 5] It is the projection mold display constituted when it is a projection mold display according to claim 4 and said 
sm element makes a prism configuration the configuration of the plane of incidence of said colored light composition 
ical system. 

aim 6] It is the optical selection prism whose at least one of said three plane of incidence it is the optical selection 
>m which compounds and injects three colored light which carries out incidence, and has two optical selection 
ments formed so that it might cross in the shape of an abbreviation X character, and three plane of incidence in which 
1 three colored light carries out incidence for every colored light, and is a curved svirface. 

aim 7] It is the optical selection prism whose at least one of said three plane of incidence it is the optical selection 
5m which compounds and injects three colored light which carries out incidence, and has two optical selection 

D://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fv^^ 7/1/2004 



Page 2 of 2 



•i 



ments formed so that it might cross 
i three colored light carries out mci 




e shape of an abbreviation X character, P'^^ °f incidence in which 



e for every colored light, and is a prism 



surface. 



anslation done.] 




Page 1 of 6 





JOTICES * 

?an Patent Office is not responsible for any 
nages caused by the use of this translatxon. 

T^is document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
n the drawings, any words are not translated. 



TAILED DESCRIPTION 



jtailed Description of the Invention] 

eld of the Invention] Tins invention relates to a projection mold display and optical selection prism. 
fscUn of the Poor Art] Three elecjro-optic de^^^^^ 

play which projects and displays a color Pl^*"^^^" ^^^^f !^ ™^ indicating equipment is equipped 

oortant section of the conventional projection mold 1^^ ,?^^P™f Sectto-optic device, tiie cross dichroic 
•h three liquid crystal light valves (liqmd crystal panel) 42 M md 46 '^1^, ^^A^ctive film 

sm 48 as optical selection prism, and the projechon °f ^^^J^^^/^^f ^^^^^^ character. The cross dichroic 

3 are formed in the core of the cross dichroic pnsm 48 " *^ fj^^f^^^^^ calves 42, 44, and 46 / the red and 

r T^rbS^e^St Sj^'cJ :7C?jection optic'al system 50. The projection 

t'al's^sfem 50 c^Sef ouU^^^^^^ of the three compounded colored light on the projection screen 52. 

ereby a color picture is projected on the projection screen 52. 

fer, in many cases. ^^^T^tirinf^rl terhnical oroblem in the conventional technique, 

)04] This invention is made in order to solve the ^^^XJ;^^^^^^^^^^^ screen of each color 

1 it aims at offering the techn que of reducing the difference ot the size oi me projc^^uui 
i^Sby AeSmatic aberration of magnification of projection optical system. 

fe'ieans for solving a technical problem, and opei^^^n^^^^^^^^^^^ 

ntioned technical problem [ at least , the projectior^ ""fj ulTlSiLT^n oS systeS which divides said 

:tem which injects the illumination lighted the .^^^^^wS separated by said colored 

.mination light into three colored l^S*^}' tTrc^wS^^ Sdde^le S)aSely,'^an^ cha^e said each 

ht separation optical system is three f^^^t^^-^P^J^^^X^^^',^^^^^^ the picture signal of each color, and inject it, 

ored light into the light for foimmg the '^^^f^X^^^'^^'^'^^^ which has two formed optical 

e colored light composition optical system which compomds toeec^^^ 

ective surfaces so that it may cross in the shape ^^^^J^f Y^f °" f,^^^^^ by said colored light 

ctro-optic devices. It has the projecUon oph^ ^^g^.t'Xe^^^^^^^^^ -d colored light composition 

^position optical S^ee dec^o-optic devices, on at least one optical paA The 

'^^^^^^^^ — of the projection screen by the 
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,reover, as for said prism element, i|^sirable to be constituted by making pla^ 
tnposition optical system into a P^sifl^nfiguration. ^ each color generated by the chromatic 

iine a new optical element. . u- v, ^^^o nr.t Vij^vp a refraction operation but has a refraction 

ection - it is good even if like. nrniection screen which met in the direction perpendicular 

lorrf light which carries out mcuJence, , ^^^^f °f?f^/f' colored light carries out incidence for 
:^tSt;t!^^S-eS&^^e S^^^ characteri^d hy what is bee. a curved surface or 

dsm shaped surface invention is used for a projection mold display, the difference of the size of 

^l^ri'icr £il~-rg^>i"Sr^^^^ of n,ag„i«ca.ion of projection opttoal systen, 

, be tSuc^ ^L the above-mentioned projection mold display. 

'ib'Jdintent of the tavenUon, Drnwing^Js the dia^am w^^^^^ ^ ^.^Stth^^eTlSon- 

Jion of are projection rnold display ";'r^°",,™S™2^ S-cidence side lens 230 a relay 

^T/^S C240~rte^ valve (liquid crystal panel) 250.252.254 of 

«sh;S!me cross dieh^ic jmsm 260. and *e P'T« J "fJiS^^f^t^^^^^ , ,o which injects an ahnost parallel 
„4) The Ulumination-ligh. ^-Jy ^y?"™ "'^^Xfl toT^^^ element 140, flte renective mirror 

ndle of rays, the Is'l^ns^^y 100 is the integrator optical system for 

0. and the superposition lens 1 f "^"'i^^^^ which is a lighting field to homog«ie,ly 

minating mosUy the liquid crysta^ h^t radiation light source which injects the beam of light of 

)15) The light source no has '^^f'^^^P i^cto^on oSradJaUon injected from the light source lan^ 

f:ra^';S;el=Vo^r;rSt^£-pn^^^ 

??p^«»r - ' 

Ji-^r^.^. >- array 120 consists of two or n^jejst^^^^^^^ 

,re 2nd small lenses 132 corresponding to each °f W° ™ partial bundle of rayses by the 1st and 2nd 

■m the light soui« 1 1 0 - a bundle of rays is dmded ™to two or ™^ ^ ^ polarization sensing 

"^^y f5o,130, and carries out incidence ^^^^^•°^^f^^\i^ly ^larized light light, for 
ment 140 has die function to change an unpo tazed ^'f'^f'^^'^^f^^ ^,0 or more partial bundle of 
Iiple, s-polariz«J light light, or P-P?lanzed h^t lighted f^^^^^ed into a predetermined linearly 

,ses which carried out incidence to the f«^'?^£^l^;T^tiyc mirror 150 and incidence of two or 
larized light light, and are ■nJ=«f^/«I*^'^i '^^Z^ta^ ZZo. 140 is carried out to the superposition lens 
,re partial bundle of rayses injected from the Pf^^'^ ^^SSce to the superposition lens 1 60 are mosUy 
0. -R,o or more partial pencils ""^hmys whch^rf o^^^^ ^ P ^ 250,252,254 

SaS,rSrn?eqrS??"ealt» Ught valve 250^52,254 will be mostly iUuminated by 
r7&hroicm^r2.0.l2off»osh.«^ 

S part for ted Mitsunan of the light ■"J!?*^ ^^J^TXTpSalSke 1« dichroic mirror 210 reaches 
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• , A 1 • oKf wViirh were reflected with the 1 st dichroic mirror 2 1 0, it is reflected by the 

1191 Among the blue glow and green light which ^ere retlectM w^^^^ ^^^^ j^^^ 242. On 

i d chroic mirror 212 and green light rea^^^;.^ ^he hqu.d c^^^^^^^^ h^t valve 252 for ^ 
other hand blue glow P^^^^^^^ J ,,eh passed the relay lens 

.20] m addition, the relay lens system^^,^^«^^for b^e ^ow ^ Preve^^^^^ ^^^^^ ^^^^ ^^^^^^ 

o?Sl "if ^^^^^^^ 

:2t?£:^e:il^S^^^^^^ 

, the light for forming an image ^^.^^f/^^l^^on ^nS SS^ate is usually prepared in the plane of 
ich carries out incidence, and is injected In ^^^""^^^^^f^/Z^^ direction of the linearly polarized 

idence of the Hght of the hquid ^^tal li^t valve me p ^ ^^^^ ^ji^^^tion almost equal to the 

.t light injected firom the ^"""^^^^^^^"'^^^^^^^ Sum nation light injected from the illTnnination- 

.sparency shaft of these Pol^^^S/^^^^j^^f " d^chToic prism 260 has a function as colored light composition 
at study system 1 00 can be S^^S^ from the liquid crystal light valve 

ical system which compounds the colored g*^ s^set in the cross dichroic prism 260, and the 

),252,254 of three sheets. The d»el?^t"^,."^^;*^^f fL^^^ rectangular prisms in the shape of an 

lectric multilayers which reflect a blue li^t are formed m "."^^^^^^^^^ a^d a synthetic light for 

deviation X character. ^l^^^^^^^^^ prism 260 is injected in the 

jecting a color picture is f^.'^f system 270 projects this synthetic light on the 

action of the projection optical system 270- T^e projecti^^^^^ y P J ^^^^ 

jection screen 300, and has a fimcUon as P'^^J^f^^^J ^^^I^^f^^ configuration of the cross dichroic prism 

.22] The projection mold display of this the projection mold display of this 

). Drawings is the explanatory view showing the cross f'f^^"^^^^ „^old display. Drawing.2 (A-1) is 

ention as compared with the cross dichroic pnsm 48 in ^l^^^^^^^i^^^^^^ S display of this indention. Drnwing 2 

ASrSwtog 2 (B-I), three ptae^f-incidence 48IR of .he conventional cross dichroic prism 48. 48IQ, 
1 48IB are Hat surfaces mostly, respectively. i„rij_c. to moiection optical system, i.e., the wavelength 

.24] AcconUng to fte color "f *5 ''^Ji* "^^^ ^fl 'Zl^SJ^^ZZc abeiation of magnification, the 
ight, since ttie pro ecOon optical system 270 ( ^^j; ' J^^/V^^j^ 2 (B-2) on the screen 300 of the 

!Ss;:^sro^«^S^^^^ 

blue screen IB is shown. . HJ^^inv r rlrawine 2 f A-1 )) of this invention, red light plane-of- 

.25] On the other hand, in the projection niold display ( <3ra>Wi^^AA plane-of-incidence 260IB 

idence 260IR of the cross dichroic prism 260.X^' " XcWen^^^^^^ ft^ction reduced so that the size 
ves as a convex. The concave surface of convex of blue glow plane-of- 

•ed Screen IR may become almost equal to Ae ^een .^"^n^^r^Mue sSSi IB may become almost equal to the green 
idence 260IB has the function expanded so tiiat the °^*^^^^^°^^,hoS dravd^ iA-2),the size of 
^n IB. Consequently, in the Z^^ltf^^octio^^^^^V of this invention, 

Se[L?;fteroT^^^^^ :S"-lor S-^ed by th^e <^hroniatic aberration of magnification 

?Sfln^Sr=v:s^^^^^^ 

id«ice 260IB can be fonned by gnndmg even plane of mcidence so mat itmay dc ^ 
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ivex. Moreover, the concave surfac:^||k-ed light plane-of-incidence 260IR and t^^nvex of blue glow plane-of- 
idence 260IB are realizable also by^Rking a concave lens and the lens of a con^^form on plane of incidence. 
)reover, you may form by the resin film hardened by irradiating light, such as ultraviolet rays, or applying heat. In 
lition, a concave surface and a convex may be not only the spherical surface but the aspheric surfaces. 
)27] The example of drawing 1 explains the case where red light plane-of-incidence 260IR and blue glow plane-of- 
:idence 260IB are curved surfaces to the example. However, it is also possible to make green plane-of-incidence 
OG into a convex or a concave surface (curved surface) in addition to these, and to make all plane of incidence into a 
rved surface. Moreover, it is also possible to make only either and one plane of incidence into a curved surface. 
)28] Drawing 3 (A-1) is the outline top view showing other examples of the cross dichroic prism 260. Only red light 
ine-of-incidence 260 AIR of this cross dichroic prism 260A is a concave surface. In this case, the size of red Screen IR 
nade to become the middle size of Screens IG and IB of other colors, as shown in drawing (A-2). Consequently, the 
ference of the size between red Screen IR and the green screen IG and the difference of the size between red Screen 
and the blue screen IB can be made small. Thereby, the difference of the size of the screen of each color by the 
romatic aberration of magnification of the projection optical system 270 can be reduced. 

)29] In addition, it is not necessary to necessarily make size of red Screen IR into the middle size of Screens IG and 
of other colors in this case. For example, the size of red Screen IR may be made to become almost equal to the green 
een IG or Screen IB of a bluish green color. Namely, what is necessary is to just be set up so that the difference of the 
e between at least two screens may become small among between the screens of each color compared with the 
mer. 

)30] As the above thing shows, in this invention, it is the semantics which it includes not only the size between 
eens is equal to "the size of a screen is almost equal", but that the difference of the size between screens becomes 
all compared with the former. 

)31] Drawing 3 (B-1) is the outline top view showing the example of further others of the cross dichroic prism 260. 
ily blue glow plane-of-incidence 260BIB of this cross dichroic prism 260B is a convex cxirved surface. Also in this 
5e, as shown in drawing^ (B-2), the difference of the size between the screens of each color can be made small by 
iking the size of the blue screen IB become the middle size of Screens IR and IG of other colors. Thereby, the effect 
the screen size on the chromatic aberration of magnification of the projection optical system 270 can be reduced. In 
dition, it is not necessary to also in this case necessarily make size of the blue screen IB into the middle size of 
reens IR and IG of other colors. For example, the size of the blue screen IB may be made to become almost equal to 
5 size of a green screen or red Screen IR. Namely, what is necessary is to just be set up so that the difference of the 
;e between at least two screens may become small among between the screens of each color compared with the 
mer. 

)32] Drawingj4 (A-1) is the outline top view showing still more nearly another example of the cross dichroic prism 
0. Red light plane-of-incidence 260CIR is the cylindrical concave sxnface (cylindrical concave surface) which has a 
s-bar perpendicular to space, and this cross dichroic prism 260C shows the example which is the cylindrical convex 
/lindrical convex) in which blue glow plane-of-incidence 260CIB has a bus-bar perpendicular to space. Also in this 
se, as shown in drawing 4 (A-2), the size of the screen longitudinal direction of Screens IR, IG, and IB of each color 
1 become almost equal. That is, the difference of the size of the projection screen which met in the direction (screen 
igitudinal direction) perpendicular to a bus-bar among the differences of the size of the projection screen of each 
lor generated by the chromatic aberration of magnification of the projection optical system 270 can be reduced. 
)33] By the way, in a projection form display, when it instigates in the vertical direction and projection is performed, 
liording to the location of gate projection, the size of the vertical direction of the screen of each color may change. In 
;:h a case, if only the size of the longitudinal direction of the screen of each color is adjusted, it comes out enough and 
jre is a certain case. Above-mentioned cross dichroic prism 260C can be used effectively [ in such a case ]. 
334] What is necessary is just to use the cross dichroic prism which has the lens element set up so that the bus-bar of a 
iindrical curved sxirface might become parallel to a longitudinal direction, in adjusting only the size of the screen of 
I vertical direction. 

335] In addition, it is possible red light plane-of-incidence 260CIR and not only blue glow plane-of-incidence 260CIB 
t to make green light plane-of-incidence 260CIG into a cylindrical curved surface. Moreover, it is also possible to 
ike only either and one plane of incidence into a cylindrical curved surface. 

336] In addition, although the example of drawing 4 explains to an example the case where plane of incidence is a 
Iindrical curved surface, it does not need to be limited to this. Plane of incidence may be an elliptic-cylinder-like 
rved surface. Namely, in the field containing the bus-bar of a curved surface, what is necessary is just the curved 
rface which does not have a refiraction operation but has a refiraction operation in a field perpendicular to the bus-bar 

p://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje 7/1/2004 



Page 5 of 6 

i curved surface. Here, when the o]^^ path of the Hght which passes the plane^Mcidence which has a curved 
face, saying "it does not have a refr^^n operation in the field containing the biJ^ar of a curved surface" is 
'jected on the flat surface containing the bus-bar of a curved surface, it means that it seems that the optical path of the 
•jected light is not refi-acted. Moreover, when the optical path of the light which passes the plane of incidence which 
; a curved surface, saying "it has a refraction operation in a field perpendicular to the bus-bar of a curved surface" is 
tjected on a flat surface perpendicular to the bus-bar of a curved surface, it means that it seems that the optical path of 
projected light is refracted. 

67] Drawing 5 is the outline top view showing the example of fiirther others of the cross dichroic prism 260. The 
ss dichroic prisms 260,260A, 260B, and 260C explained previously constitute the concave surface or convex of 
ne of incidence of a cross dichroic prism from the lens configuration of a curved surface. Since these lens 
ifigurations are very thin things which have large radius of curvature in many cases, they approximate this curved 
face at a flat surface, and are good also as a prism configuration. 

•38] Cross dichroic prism 260D of this example approximates red light plane-of-incidence 260CIR of cross dichroic 
5m 260C shown in drawing 4 at a flat surface, and is taken as red light plane-of-incidence 260DIR which consisted of 
leave surfaces (prismatic form concave surface) of a prism configuration which have a ridgeline perpendicular to 
.ce. Moreover, blue glow plane-of-incidence 260CIB of cross dichroic prism 260C is approximated at a flat surface, 
1 it is referred to as blue glow plane-of-incidence 260DIB which consisted of convexes (prismatic form convex) of a 
sm configuration which have a bus-bar perpendicular to space. These prism configurations are reaUzable by grinding 
sticking the prism of the Taira concave, and the prism of a planoconvex form on plane of incidence like the lens 
ifiguration where it explained previously, so that it may become the concave surface of a prism configuration, and a 
ivex about plane of incidence. Moreover, you may form by the resin film hardened by irradiating light, such as 
aviolet rays, or applying heat. 

»39] Also in this case, like dichroic prism 260C, as shown in draw ing 4 (A-2), the size of the screen longitudinal 
action of Screens IR, IG, and IB of each color can become almost equal. That is, the difference of the size of the 
jection screen which met in the direction (screen longitudinal direction) perpendicular to a bus-bar among the size 
Ferences of the projection screen of each color generated by the chromatic aberration of magnification of the 
jection optical system 270 can be made small. 

40] In addition, it is possible red light plane-of-incidence 260DIR and not only blue glow plane-of-incidence 260DIB 
to make green light plane-of-incidence 260DIG into a prism configuration. Moreover, it is also possible to make 
y any one plane of incidence into a prism configuration. 

41 ] In addition, this invention can be carried out in various modes in the range which is not restricted to an above- 
ntioned example or an above-mentioned operation gestalt, and does not deviate from that summary, for example, the 
lowing deformation is also possible for it. 

42] (1) Although the above-mentioned example explains the case where the size of the screen of each color 
lerated by the chromatic aberration of magnification of projection optical system serves as Screen IB of the screen 
> blue of red screen IR> green to the example, it is not limited to this. For example, it may become Screen IB of the 
een IG< blue of red screen IR< green. Also in this case, at least one plane of incidence of a cross dichroic prism 
►uld just be a curved surface or a prism configuration so that the size of the screen of at least 1 direction may become 
lost equal to the size of the screen of other colors among the sizes of the projection screen of at least one color, 
^reover, as the formation approach of a curved surface or a prism configuration, plane of incidence is groimd directly, 
I also the resin film hardened by sticking a lens and prism on optical plane of incidence, irradiating light, such as 
raviolet rays, or applying heat may be thinly attached on optical plane of incidence. 

43] (2) Although the above-mentioned example explains the case where the plane of incidence of a cross dichroic 
sm is a curved surface or a prism configuration to the example, it is not limited to this. You may make it arrange a 
s element and a prism element which amend the difference of the size of the image of each color by the chromatic 
srration of magnification of projection optical system from the injection side of a liquid crystal light valve before the 
ne of incidence of a cross dichroic prism. Even if such, the difference of the size of the screen of each color 
lerated by the chromatic aberration of magnification of projection optical system can be reduced. 
44] (3) In the above-mentioned example, although the liquid crystal light valve (liquid crystal panel) is used as an 
ctro-optic device of a projection mold indicating equipment, it is not restricted to this. For example, the micro mirror 
dee which controls the reflected light by the include angle of a micro mirror, and performs light modulation may be 
:d. That is, the various equipments which inject the light for forming an image as an electro-optic device according to 
icture signal can be used. 
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